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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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 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φ = max{αp, β
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	  	     	 A =
{X1, X2, . . . , Xt}  V  
  		   	   	  
       
   {X1, X2, . . . , Xt} 
  
 (X1, X2, . . . , Xt)   			    

 	  		    
  
 !  m ∈ C(p)  
    m(V ) =  (p) = max{
∑
X∈X p(X) : X   
	  V }
  	
	    A = {A1, A2, A3, A4} 	 V 






 p(Ai) + p(Ai+1) − p(Ai ∪ Ai+1) 
  	  i = 1, 2, 3, 4
 p(Ai−1 ∪ Ai) + p(Ai ∪ Ai+1) = p(Ai−1) + p(Ai+1) 	  i = 1, 2, 3, 4
 p(A1 ∪ A3) ≤ 0  p(A2 ∪ A4) ≤ 0
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  
   {A1, A2, A3, A4}   C
∗
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	
    {A2, A3, A4, A1} 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  {A4, A3, A2, A1} 
#  	
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 p(Ai) = 1 	  i = 1, 2, 3, 4
 p(Bj) = 2 	  j = 1, . . . , t
 p(Ai ∪ Bj) = p(Ai ∪ Ai+1) = 1 	  i = 1, 2, 3, 4  j ∈ {1, . . . , t}
 p(A1 ∪ A3) ≤ 0  p(A2 ∪ A4) ≤ 0
  (p) =
∑
X∈A p(X) = 2t + 4
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   Bj     		
  	
	    A = {A1, A2, A3, A4, A5, A6} 	 V 






 p(Ai) = 1 	  i = 1, 2, 3, 4, 5, 6
  	
	      
  p(Ai ∪ Ai+1) = 1   i = 1, 2, 3, 4, 5, 6	

 p(Ai ∪ Aj) ≤ 0   1 ≤ i ≤ 4  i + 2 ≤ j ≤ i + 4	
  (p) =
∑6
i=1 p(Ai) = 6
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 		  A   		  m ∈ C(p) 	
 	
 	 m(V ) =
 (p) 	  m  
 
	 	  		 

 X ∈ A  		  	
 		





m(Ai ∪ Ai+1) − p(Ai ∪ Ai+1)  	 '
   

 i = 1, 2, 3, 4

    A = {A1, A2, A3, A4}   C
∗
4   p  p(Ai) > 0  














i=2 p(Ai) ≤  (p)  




 	 i = 2 	
 		
  A1, A2  A3  	
 '	  m 
 		
p(A1 ∪A2)+ p(A2 ∪A3) = p(A1)+ p(A3) = m(A1)+m(A3) = m(A1 ∪A2)+m(A2 ∪A3) ≥
p(A1 ∪A2) + p(A2 ∪A3)  		 A1 ∪A2  A2 ∪A3 






 		  
	 X 	 A1 ∪ A2 ∪ A3  
 )

p(X) = p(V − X) 	 
 		  (p) ≥ p(X) + p(V − X) = 2p(X) ≥ 2(m(X) −
1) ≥ 2( (p)/2 + 1 − 1) 
 p(X) =  (p)/2 '	 m(V − X) ≤  (p)/2 − 1 
		

    A = {A1, A2, A3, A4}   C
∗
4 	 m ∈ C(p)   
i ∈ {1, 2, 3, 4}   Ai ∪ Ai+1       x ∈ Ai ∩ V
+ 
y ∈ Ai+1 ∩ V
+      !    A   C∗4  
 "  p′ = p − d(V,{xy})
 		   

	 
	 i = 1 
 		 	






	 '* 	 
  




 #& A1 ∪ A2 ⊆ X )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 A3 ∩ X 	= ∅ 	




 A4 	⊆ X ' , #$   	
 +
 #&-  
		 A3 ⊆ X 		 ,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	 	 m ∈ C(p) 

 





j∈J Bj) = p(Ai∪Ai+1∪
⋃
j∈J Bj) = 1   J ⊆ {1, . . . , t} 	 i ∈ {1, 2, 3, 4}


 p(∪j∈JBj) = 2   		




 p(Ai ∪ Ai+2 ∪
⋃
j∈J Bj) = 0   J ⊆ {1, . . . , t} 	 i ∈ {1, 2}





	 p(X) ≤ p(X ∪ Y ) 	 p(X) ≤
p(X − Y )   
 m(X ∩ Y ) < m(Y ) 
	 p(X) < p(X ∪ Y ) 	 
 m(Y − X) < m(Y ) 
	 p(X) < p(X − Y )




	 p(X) ≤ 1 		






 u 	 v    	 
  u ∈ Ai ∪ Bj1 	 v ∈








 a ∈ A1∩V




	 {A1∪B1, A2, A3, A4, B2, . . . , Bt}





′  t > 1 	 











 a ∈ Ai ∩ V
+ 	 b ∈ Bj ∩ V
+ 

      1 = p(A1 ∪ A2 ∪
⋃
j∈J Bj)  
 
  
  A1 ∪ A2
 A1 ∪ Bj (j = 1, 2, . . . , t) 
  1 = p(A1 ∪ A2) ≤ p(A1 ∪ A2 ∪
⋃
j∈J Bj) ≤
p(A1 ∪ A2 ∪
⋃t
j=1 Bj) = p(A3 ∪ A4) = 1   J ⊆ {1, 2, . . . , t}! 	 	   
   
  1 = p(A1 ∪ A2 ∪ A3 ∪
⋃
j∈J Bj)   J ⊆ {1, 2, . . . , t}! 	


     

"	 	  

 #$ 
! p(A1∪A2 ∪A3) = p(A3∪A4∪A1) = 1   $ (∩∪) 
 	     p(A1 ∪ A2 ∪ A3 ∪ A4) ≥ 2   
$ i ∈ {1, 2, . . . , t}
 $ 
    A1∪A2∪A3∪A4  A1∪Bj (j ∈ {1, 2, . . . , t}− i)   
2 ≤ p(A1 ∪A2 ∪A3 ∪A4 ∪
⋃
j∈J Bj) ≤ p(A1 ∪A2 ∪A3 ∪A4 ∪
⋃
j∈{1,2,...,t}−i Bj) = p(Bi) = 2




   


%    $ (∩∪) 
  A1 ∪
⋃
j∈J Bj  A3 ∪
⋃
j∈J Bj
	   p(A1 ∪ A3 ∪
⋃
j∈J Bj) ≥ 0  $ J ⊆ {1, . . . , t} &  p(A1 ∪ A3 ∪⋃
j∈J Bj) > 0   J ⊆ {1, . . . , t} &$ 
   A1 ∪A3 ∪
⋃
j∈J Bj  A1 ∪Bj
(j ∈ {1, 2, . . . , t} − J)    1 ≤ p(A1 ∪ A3 ∪
⋃
j∈J Bj) ≤ p(A1 ∪ A3 ∪
⋃t
j=1 Bj) =
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  p(X ∩Y ) ≤ p(Y )  p(Y −X) ≤ p(Y )  
 (∩∪)  X  Y

  p(X) ≤ p(X ∪ Y )  
 (−)  X  Y 
  p(X) ≤ p(X − Y )


 m(X ∩ Y ) < m(Y ) 

 p(X) < p(X ∪ Y )  m(Y − X) < m(Y ) 


p(X) < p(X − Y )
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 m(Y ) > 0     m(X ∩ Y ) < m(Y )
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  	
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  p(X ∪ Y )  p(X − Y ) 
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 
 p(X) ! X ′  
 X ∪ Y  X − Y   p(X ′) > p(X)  X ′ 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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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 A  p(X ′) ≥ 3 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
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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 	 

 X ′ ∪ Y ′ = V   Y ′ ∈ A  p(X ′) = p(V − X ′) ≤ m(V − X ′) ≤ 2  
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  p(X) = 1 = m(X) − 1  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